Partial Translation 
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Page 9, Column 15, Paragraph [0050], lines 17-23 

A flip-chip type LED is disclosed in the fifth 
embodiment of the present invention, and you may notice that 
the structure in FIG. 7 is turned upside down. The p-side 
electrode 137 which functions as a second electrode is 
formed on the upper portion of the p-type contact layer 135 
(in FIG. 7, at the bottom portion of the p-type contact 
layer 135) . The p-side electrode 137 comprises a metal such 
as Ni/Au and Ti/Au. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
element which has a high surge withstand voltage and is 
highly reliable. 

SOLUTION: This structure has an additional capacitance 
part formed between electrodes at p-side and at n-side. 
Definitely an LED having an n-type GaN semiconductor 
layer 102 on a sapphire substrate 101. a GaN family 
active layer 1 03 and a p-side GaN family semiconductor 
layer 103 is comprised of an n-side electrode 105 
formed on the n-type GaN family semiconductor layer 
102 and of an electrode wiring part 108 formed by 
extended from the upper part of the p-side GaN family 
semrconductor layer 103 being provided on the n-side 
electrode 105 via an insulating film 106 to constitute a 
capacitor. 
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(54) [5!«o«»3 !m^mmi^^ii^(osm:ffm 



(57) [M/ii«J] 

l±®nS!!GaN^Ni^Ml 0 2, G a N^JS-SS 1 0 
3ej;tJ«pMGaN^^#:jffl 0 3 SrWT'SLEDtC 
feV^T, nMG a ^^^WM(D±\:inmWmi 0 5$: 



(a) 




1 

n^hxm 1 ©^#:Mic^-r5^f Pi:, s^bp^^sp 

2 ^mm^WL-^ n^s^i^^gp i: ± u 30 

mil. m&mfD±m\zmim2(Dwm'^mm^-^ 
^sffiStcifriB^ 1 (D^wm\z-i^ir^ J: e) ictafam 2 

##:Jli:A^^«fig3n-S)^ilS:mili-^ff#?g6fB«5 

[ft*3S 1 O ] tffSa^ 2 ©«l{±S^t'[4c7)®ST'fe 
tlFlBll2(Dmg*^^®:KgfiJc^tl7S:®lSBI^P»tu 

tan 2 ®«tii;me<jic^^^nTv 1 5:m^-r 

■5lt*JS7, 8, 9®V^■m;^3^}CiB«^®4^#:#§^ 

^-o 50 
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2 

[it*ig 1 1 ] mmimismmmtm^ 2 cd«is 

fc, |fffBll2C7)«S<Z)±{c?^^Stifeiii^Ki:> ifiBII 
1 CD«@;^)^'iE«?^^$4xfe«l@^vSgPi:tC<}: 

[If 1 2 ] imB»^1^^ti-9-7 r ■< Tms.xs> 

[ft*iB 1 3 ] mriasi 1 s ii/m 2 ©mijm^oga 

m 1 2 IB«50)^ftl8jt^o 

1 4 ] l&iBII 1 <7)^ii\^M^m 10^ 7 y F 
S, IfflB^ 2 CD4^#MS:II 2 ^ KMiiU m$ 

1 5 ] IJfiBII 1 ^^Xfm 2 CD^ft:»li^-fb 

(-f ) m^mitizm 1 ^^©m 1 ?s 

m ^2^^©^2®iJi^«iM$:^i'^*<^%^tf« 

(n) mm2(D^mi5^xmm'\m^^Lxmm 
(^) Mm2©«ffi3!)^&, mMi<Dmm<D±m(Dmm 

[0 00 1] 

(LED) , ^#1/-- !fjS;ifO 

^Mi$.mytm^izmt^^<DX\ n^^p-nm^m^ 

[0 0 0 2] 

[t^®S$f5] if^«:|S3t^V :t- F (LED) 

rcm^u^ttmibtix^^^. 

[0 0 0 3] '^<D^i:limm^-mtLX. Mit 



3 

Ttf' J ^L.^.it-^^W ( I nx G ay A 1 i-x-y N : 
•f mm^6-2 3 8 6 3 » 

•y-^r-fT^tgi 0 i(D±\ZTimMi 1 2tipMJli 1 
4 t $:|IWC|W1 U S:^ LT 'J , P 1 1 4 OO 
-^P?:3i-y5=->^^LT. n^l 1 2?:Sai$-tt, nM 
Mil 2©±tCnftljm^ 105 i:, pM)ill4 (Z)±(C 

^cD^;{)Mbi&s^j^'[4cD p mnm i o ? ^m^^-c 

pM®^1 0 7©J:tCJ^fia$tlfc^J^®Sl 1 8 
feitJfnMWfSl 0 5C0±IC7K-;H 6 2, 16 1i3J; 

^'^''C^-f'^? 9, 8 li^^^TfeSfJ-f^dO"? 

[0 0 04] 

^^£S5:?Ato^ WniiJfe 5^ J&v ^ i: v ^ e» P^Sift^fe-S z: t :«)^ 
?^^^4x, IMI-¥®ffl!ltCpffi!l, n{lCD5!lJ:S-CD«fii5:SBS 

[0 0 0 5] 3(s:5g0^{iz:coJ;e)7jJ*'[t?:^'55^T7&$nfe 
[0 0 0 6] 

[^$:»8Si-t-a7^cfc©#is] ±iim^'Mm-t^f^i^ 

1 T'*) o T, p M«s i: n mw& H (Dm\Z 
mi (a) \,z^ir^o\zmmi-jmm>2-km^\^t=.^ 

Ell (b) ics^-rj:^)^, ^ii^^^m^^zpm-t^m 

* H/No ^3T-H^^*ffiC i ilit^i^^^^^ 1 ^: 
ODC i T', fl:^^^6U^C«p n@?-&(Z)fi£i!i^t g^^*^3 

-g-e), CexcD-fi^rC i omtm^mMM (Cex~C i ) 
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4 

ill- -5, xlic i(DWi^i^^±t■t^zt^z^im3^z^ 

^izmm^^BW^AC i tCfift^tlSZillCct 'J, 

"P^l&^mmiz J; 53g-f-(Z)#[^Mb;«)TOJ5 A> 6 i: 

10 [0 0 0 7] 3«)'f#D«I^j:#«^4lilI2, 04, US 
ICa^-Ti-piC, n{|!|«@ (mi(^«S) 10 5il, nffll 

«Mi 0 b(D±mzJims^i 0 6^iffLxvmwi& (n 
{i!i«si 0 5 tmmm^ i o s ii^ra^^Ki o e 

ilT'¥^f¥^=I>T'>-t^-5:fi^bT%J;<, S6~9 
{C3^'^J;e>tCpffiO«Ml 0 8, 1 2 8, 1 3 7i:p{|l« 

feWSB^^SPi 0 5i:lcj:oT^?¥^=i>T^>-9-& 

[0 0 0 8] ;a:fe*l§B^cD#g3t^^ti, M-fb;*/'; "5 A 
(G a N) a?!-fk-&#>^#^ ^i^'-^A • i^') • y 

- .^7 A ■ U> (InGaAlP) ^hit-^Wm^ 
i^V^^- TJ\y5.-^2>.-mm (GaAlAs) ^^-ft-^ 

>^^;b'\7^n (SH) mM. if-^rjv^y-u (dh) ^ 

30 0[)f§3t^5<'-f^-F (LED) , iii#<*:U— IfiCoV^Tjg 

l/-if lim^OTlB^SSKXtiii - h > ^±izms^ 
snfcnfliJiSIS (HlwSaSS) feJ;t>*pMBa« (H?© 

[0009] ^^m(mz(Di^itm^(DmLt\zm^ 
(D±m\z^^^^t=.'m2mmm<Dm2(D^WMt. m 

40 2 (D^Wm UTH 1 ®i|^#:MtcM-r5PBI3 
i:, ^gp<7);gSPtcSfflb?tmi®^<*Mtcg5bT?gfiX 

stxfe^ 1 ©m^ii, ^ 2 co^#:Mro_hsi5}cj^^$n 

A-^2cDaMi:7b^e)'>^«:< i:t;«^$ti-5^(!!sf§3^ 
^x^-dX. l|i®«jiiim2(Dfl?liooPfliC'f#nW7fc^ 

pilni;2:^<iSe^CbTtJJ:V^z:il^ife■fe5^■efe 

[0 0 10] 3(Df#D6^?5:^*gPt3u 1212, 4, 5lC^r; 
50 -Ti-plCfllCDfl^l 0 5il, :I|1(D@®1 0 5CCi±lC 



(4) 



itfrfS^l 0-1 3 5 5.1 9 



E6~9lC^-rJ:e>tC||2CD«Ml 0 8, 12 
8, 1 3 7 |^2 0®fl®±tCJ^^5^;t.m=^l 0 

6 H 1 ©Wfi^^j-'iS^R^^^snfeflSi^-SSli 10 5 

i:lCj:*J^fiScLT%)J;V\ ^SjIC, 010 (a) (CSkI- 

igicD^ftjgi 0 2\zmLxm^-^^r=-^ 

mi 0 6i:, mS^l 0 6G)±m^m2©fl^l 0 7*^ 

^msd^^^tifcL^mssmii lost. m^i^ i o 

?^^$4^TV^:&V^||lCD4^^isiil 0 2®^®IC^LT 10 
?e^3*i;t^i©«@i 0 Sh, ^lO^^itJf 1 0 2 
i:lciy«)EiS;L/T=fe)Sv\ $).&vHiigio (b) tc^f 

J: e> fCMSPW'&^S^PS:^ 1 (D^mW■M 1 0 2 
J; o {c^ 2 ®®fl 1 0 7 *^ e>®:^^$ 
1 0 8 i:, IKliB^^SP 10 8 iiii^^sfiiScDH i 

^flsjs 1 0 2 (D±mizmhrmm^nrcm i ®m i o 

[0 0 11] m2a)^}fiS:^CfeV^T, ^2<D«11 0 7:?)^ 

:^fi&$nfe®wisgi3 10 8 \imi&.(Dmm. i o 7 ^^ 20 

<-rs<J;e)lc) BHS^tv |^2cDflSl 0 7i:m^{c 
8 ail!2 j:ZJfig4 IC^-r J: izm2(D^i^M 10 4 
fefe'U 9Mff^izm2(D9mi 0 7 i:^^4^tv^^Kv^ 
V ^. :^^m(Dm 2 1 0 1 7 T -f 

[0 0 12] 3p;5§B^CD^2C0#^ttCfittS^^I§^^ . 

^lii/^^'Vb'NT^a (SH) «;^-e=b^V;i/^7^a (d 

^-r j: e) tcm i (Dimi^m^m k©^? ^ fm i o 2 , 

l|2<D^#:»5:^2<75^'^>y FMl 04 -^Ife 

^xj^m2(Di7^-y mo^mizmi^^xj^^za^^^-j k 40 
[0 0 13] ^nm<^m3(D(m.\t. mix-izK^fe^^ 
ten 1 mwsKDm 1 (7)i|^#:jf , *fctJctt;p,^ie;ij^mf;D 

L,xv^^v^if^^#: (v^*^^^>■5) rr> K-^4^#J ) > 
Mi^^mm^-R^^XM. (n) ^2(Z)4^^^!is»*5J:t>* 50 



^bxM (/^) mmo^mmz. ^lo^^i^mtmLxm 
KDwm^m^t^jM. (-) ^2<z)ij^ftiiro±sp 
\zm2<Dm^^m^t^jM^ x^^) igirowsrajisis 

(/\) ^2(Z)m®;!)^e), H 1 CD®l®-ha5®ii&=*Mi-M 
SrAt^til-T'S. ±fB (^^) ©11 1 (D«MS:J^fiic-rs:i^ 

[0 0 14] mmoym^i^w^^^^-t^^^ 

ICS i 02 ^®iS^mS:CVD?£^{Cj;»Ji^U R I 
m^^^'t^o Z.(D^oiZ:^^m<Df^3(D^lZ^^ 

[0 0 15] 

^m<Dm^(Dt\:^it^M(D^<Dt.fitm^j^^:^inzM 

[0 0 16] (||l(D^®?gffi) 02 (a) ii^nm 

(Dm 1 (Dmm,<mmizm^Mm l e d^^siiih 

H) T\ 02 (b) tt-ecD^H (_h®M) T'feS„ 0 

2 (c) tt02 (b) \zmLt^x-Y:f;\^a)wmmx&. 

[0 0 17] 7fs:fi0^®|^l®||JS(Z)?^ffi{C^-5M?a:SL 

ED\t. -y-7r-f 7S^i 0 i(D±lc, nmn'M'ci^^) 
-?A (GaN) ^^^*:*>e>^smiC0^'5«y KM (1^ 
1 or)i}i^<$;jS) 10 2, G a n^^m-^^tA^'^^^^ 
10 3, pM<CGaN^iti^#;7b''ii^!S;§ll2(Z)^'5'> K 

ji (!m2(n^im) 1 0 47!)^^3^iTv^^. nfim 

:g (^l(Z)®ffi) 1 0 5ti^2cD^7^>y KM (p^^'^ 
>yFJi) 10 4, ?Si4jfl0 3, feJ;tJf||l<D^'5'y K 
M (n§!!^'^<y FM) 1 0 2(Z)*®(D-gP$:X>y5^>if 
LT?^^L?^«ai3 (U^) (^/Sg|5lC?^^$*lTV%5„ ?t 

(l|2CDftfS) 1 0 7ttpiS!^'^'y KMl 0 4®±g|5lC 
^lilC^cDJitcS^J^OT-BiffiSEISgiSl 0 8 

;^}W^}l:3tlTv^-5„ p^iHii0 7ti, f=.t^\,iiTO 

^ S n 02 ^(7)S0^®tS3Z.li, N i /A u^OSyfr|45» 



7 

KT% H 2 (7) p MflPfS 1 0 8 ti, T i /Au^<D^-e 
feSo @Wf^S|51 0 8lipffi!l«1il 0 7 5:;5;S^<3g 

[0 0 18] nffilimffil 0 5®±aPia±S i O2 ^CDiiie 

^10 6 mmm^ i o 8 ttiiz®^? ^ 

>y KM 1 0 4 (D±Bt)-' n-dlJSfi 10 5 tlT V ^ 

1 0 8, lamm i o s, ntirn® i o s fc<t 

WMmi 0 S^^^^fi&StlTVN^&VMifflllft^l 0 5(D^m 

[0 0 19] 0 6 $:J^^-r-2>*m, m 

fej:t>'nffi!|, pMfl?^T'©5*tlS®IIW^"^S^ 

^*Cex3b^^^c7) p n^-arlcH*^»«^4C i (la 1 

(b) #8B) {c-f^ytJD^ns^ticiy, m^i^<Dmn 
[0 0 2 0] mmmfD^i'^i^hxitamnmer *'^3. 

9^©S i02 T', M\^9M^^10 0 /u.m^i:L 
i!<e^O)J¥$ & 0 . 0 1 At m;<)^e> 1 itt mm^lC 
1-SZli;*W*L.VNo #tc?ii^^e$5:0. iMmg 
m&r?ili-^Z.tt'mt.L^\ BaTiOa (B 

TO), SrTi03 (.STO) fJii^mn^^^'^Wh^ 

z:h{CtiPS#7t)^fe-5<Dl:\ BTO, S TO^CDfl5SI«^{c 
$:fflV^S3i:tt:t5C&T'fe■So EI3;^)^e5B^e>7^)^i&<fce)^CC 

-r-5„ Cex=0(73#^, +>— 2/-BJ±A> 5 0 VmS(^L E 
D^CoV^TIftB^■m^iCex= 5 0 p FT'5 0 0 V, Cex 
= 100pFT'1000 V^tCBjt#$tlS, feT^: U 
&S UCexCD'fit$::;^cg< LT=&, dr-v/^i/^Cex&l^fiX 

i&iSgpi 0 8(Z)®m Ai/^ CexCD?^|fiJ« 

fficDBUlil 0 O Mm:^mS:*'^ST'fe^o UtSitS^o 
T, ^ISe^lCli, LED<Z3@^<7)§*CiCD2~3{^ 
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[00 2 1] 1 ®^©m^,-eti, G a Nm 

LT I nx A 1 y G a i-x-y N^fc-^^^*:?: 

M^rlE^^P ^'"^'^ '^S^x. yliO^x^l, 0^ 
y^l ^lx + y^lS:mL/TV^6„ mi<^4^fls;Mil 
7fc-5nM^^5'y Kii (^icO^'^yFS) 10 2tt, 5§ 
10 p i ng^(Dn{RiJS:^t5o I nx 

Aly Gai-x-y NO:g-A-5^ -^t©ffltd:, ?§ye3-&^: 

0^x^l^ff*b<l±, O^xSO, 3, O^ygltC 

mitti^, nmtt^r^i^\c\t. t/vny (sd ^-t 

b> (Se) i:i,No;t^»S:'^Ol-niiJ:V>*^, 
^M^^ti 1 X 1 0 17 c iii-3~ 1X10 19c ni-3®S 
i:-rti.«iv\ S*b<tt, ^Mi»^5:ixi 0i8c 
ni-3~5Xl 0l9cm-3i:^tl<{iJ:<, $«33xlOl8c 

20 [0 0 2 2] G a N^^^^tc^^e^^feS^g-ISji 1 0 3 ti, 

CDJl: Si, >f)\^-^-'Oh. (Ge) ^® K:^— Sr^fi^-T 
S^^»'K-:/^tLfenS!®S;^ (Zn) , vi?" 

^i/^/A (Mg) , (c) m<Dy^^2.zr^-mmt 

^■^malf' K-:/3tlfe pM<73Ji ;Sii:Zn, Siil 
Mg, Sii:Zni:Mg, fe-5V^ttS i ilC^© K^- 

g3fe-i>''nipM©®T'fe-&„ ?si*yg 1 0 3 © I nx ai 

y Gai-x-y N<D#A'^^-^COffltt, |§3tS•^±7SlV^^^ 
30 :RtCj:oTJ!illiSStlS*\ miSO^x^l, 0^ 
y^lJfftb<H. OSx^O. 5, OSygO. 6tC 

;siin-5„ ^2©4^*;iii^5p§!©GaN^4^fls 

7!3^e>?^'5l|2(Di'^7 KM (pMi'^^y KM) 104 
ti, iej^I^5:?^fife1--5p i nM-^CDpM&^rSo 
pgyir^^y FSl 0 4®I nx Aly Gai-x-y NG3# 
/^•^^-^<Z)■fB^i, nSli'^^v FMl 0 S^O^M-fSSi 

. mtiO^x^l, O^y^l, ^ff*L<ti, 

O^x^O. 3, OSy^l. OiCStmSo p 
40 Mil't-SfcfbtC, Mg, /^UU^-A (Be) , Zni: 

I. ^o fe^»*'=^n$nTv ^co^tm^&\t 5 X 

1 0l7cm-3~2X 1 o20cm-3;<)W*bV\ J:*JM* 
L<tt5 X 1 0l8cni-3~5 X 1 Ol9cm-3T'feU, 
3 X 1 O^^cm-H'^&m.&^f^mX'^^. 

[0 0 2 3] fj:^. ^yr-(7mRioiiinm^^y 

FJl 1 0 2 CDPelfC, I nx A 1 y G a i-x-y N/>' "7 T 

itA'J'siteii'SiSo >'^'>v yrMti nmi^ ^ FJf i o 2 

raiC^ff^fia&fel^SCnMI nx A ly G ai_x-y N*Mi 
50 7fcSnii!n>^f^' hjf 5:?^^U nMri^^^ hjiCO± 
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pMlnx Aly Gai_x-y N7b''e3?fc5 pl£n>^ ^ h 

[0024] mzm2 \z^^^w^(Dm i 

(J>mmL LED <Z)S©g:&^5:i5i^1--S. 

[0 0 2 5] (a) *t^0^^jt(Z) (0 0 0 1) 
yr-iTWiS.l 0 l_hlCMOCVD^£^$:MV^Tn- I 
nx A 1 y G a i-x-y N i7^>y KM 10 2, T:> F-:/ 
I nx Aly Gai-x-y NjgttMl 0 3, p-InxA 
1 y G a i-x-y N ^ >y KM 1 0 4 S:3Si^61ltC«M-t- 

T, Mx.«Ga (CH3 ) 3 . I n (CH3 ) 3 , Al 
(CH3 ) 3 . Al (CH3 ) 3 ^5:t;NH3 S:ffiV\ 

W y^ffiAli, 7ti:x.l£^lk~l 0kPaT'*-5„ 
^ffiMOCVD-et)J;V\ z:CDJ:e)lCUT, nM^'^y 
KMl 0 2~pM^'^'V KMl 0 4 *-e(7)GaN^4^ 

(S iH4 ) ^}^7.^^i;u^y^V:r-—)\^'^^%'yt;l^ 

(CP2Mg) ^5:#A-tti«j:v\ 

[0 0 2 6] (b) ^(D±.n>\ZTim.^=7v KMl 

0 2~pMi'^>v KMl 0 Afs^m\zim.-^i\f=.^y 

r-rT»Sl 0 1 $:CVD;^7!)^e5giyffiU P-Inx 
A 1 y G a i-x-y N ^ KM 1 0 4 a:)±U\Z7.Av ^ 
U>^^SXttCVDSS&MV^T^bm (Si02K) ^ 

m^miRmz:i^y^y'!fr^o z(DmR^y^y'!f-^n 

KM 10 4, T>K--/?Sf$Ml 0 3, fej:t>'nir^>y 
KMl 0 2©^®®-g|!?:X^y^>^U USS:?^]* 
U USICOJSSPlCniS!^ KM 1 0 2 Sr^ffl^-fr^ 
(^#:,!;LTnMn>^;? ^MS:?^^bT^^^#^ 

[0 0 2 7] m.\\M/-7itV\^V7.Vfi^htSi^:r. 

^x>vf^>^-^^^fv^s3t'^t^op#J®Sl oi^m 
oiK^(Z)^3t'[4(Z) p mnm 1 0 7 & p ^ >y km 1 0 

[0 0 2 8] ie) mzm^^imr^u 7.nv9^)y^ 
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mmmSMMm.Zi.'-). Ti, Al, Ni^©nS« 
^1 0 5MO^^f4?:±®{C*iat-5» ^LT7;t h 

iSgPtCnffiiJffiffil 0 5(7)A"^-:r>^f$:ffe)o U7h:r 

-y^n^-t^z.iL\t^%hhx%^. 

[00 29] ( f ) 3 8 0~3 0 O'COTt^HSST- 
S i O2 mi 0 6 $:^ffi{CCVD-r5>„ :7'^X-7CVD 
^3^CVD&ffiV>tltf 1 5 OTCJa^TCDigjaT'CVDRltg 

rjfRI E^S:MV\Tp{i®lil 0 7CD±S|JOS i O2 1^ 

1 0 6feJ;tJ«nffi!l'Sil 0 5CD±gl5(D-g|J(DS i 

10 6 ^mmzm:.t^, z.(jmiK-x.v=i-yf(m. 

\Z^ ^lf^'f^0^V^R I E $:fflV^n«U^MM® S i O2 
(Jfcfe, El 2 (a) mU?t«OS i O 

2 Hi 0 6$:A^-::i>^^$nTVNSj;e)}C*^$4xT 

[0 0 3 0] (g) r;?cJCX^^>y^f U>^^X{iEB^^ 
20 ^fCiUTi/Au^^?:i^U 7:tKUyy 
v7^^fecfct>'RIES(CJ;yEI2 (a) fC^f j:^^ 
J^tC^MSSPl 0 8 UWJM 

ICT 1 /A u^«gM!(54CD«S/t^ ->*^^$nT 

[0 0 3 1] (h) ^©ieifCUT, ®M«LEDCS 

-k^-^\zWi^)^V5xmm^y^-^n^, ^'Lxz.t\h 

30 y ff^=^-)\^^ y ^'tnit^^immo^fs 1 (Dm^(Dmm 
[0 0 3 2] mmifjimmMcextim^-t^mmi o 

BilUT, Ta2 O5 , STO (SrTi03 ) , BT 
O (B a T i O3 ) , B S TO (B a S r T i O3 ) , 

pzT (p b z rx T i i-x 03 ) ^<Dmmmp\f. mm 

[00 3 3] (n 2 (Dmm<Dmm:) m 4 it^^moym 2 
<D^cDjm\z^^mmm wymmm ^ 

40 A^i-rSDHMLED#;^&a^-r„ EI4^C^3V^T, n- 
GaAsS^2 0 lffl±tC, m-^X/AnHLrc^mifi 
mmn- (AI0.5 Gao.5 ) 0.5 I no. 5 PRZmM 
^^^n-Alo.5 I no. 5 P®Mli^it;!)>e)^Sy7 

ym.^m^^'M^mzozti^^-^nx^^^. -cd 

_h(Cn-Alo.5 Ino.5 Pi^7>> KM (^10O4^#: 
M) 10 2, T>K-y (A lo.45Gao.55) 0.5 In 
0.5 PvS-fSMlOS, P-AI0.5 Ino.5 Pi^^'VK 

m (m2(D^mi^m) 1 0 4A^e>«:sDH«^7i«?^^^ 

tl.TV^.^.„ 3CDA10.5 Ino.5 P^'5yKMl0 4O 
50 _hlCITOMXt±Ni/AuKA^ib^SS)^ffi0pW« 
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m (MZa:)WS) 1 O 7;&':?^fi}c$tlTVNS„ p-Al 
0.5 Ino.5 Pi^^'yFMl0 4. T>F-:/ (A 1 
0.45Gao.55) 0.5 I no.5 PtS-fflf 1 0 3 5:giiU 
n-Alo.5 I no.5 P ^'V KM 1 0 2 ICMfSUlt 
a)JgSPJCAuGe-^7i^?3^^n{i®l (111 CDWM) 
1 0 5;!)m-Alo.5 I no.5 P^^^V KM 1 0 2 iltt 

8 ii, T i / A u^^MT-feS. WSiBSap 10 8© 

?^fig$4^TV^^V^pf!ImM 1 0 7 ^r^TrUT 

[0 0 3 4] nWmUl 0 5(D±3iZ\±S i O2 H^^fi 

« 1 0 6 if}mm.^t\. wmmm io8\tm2(D^^ 

V KM 1 0 4 (3D_hSP;{)^e>U«OMMS:/M^t: nfflS® 1 

nrVNSo 1-7S:fct.m^S3f«aPl 0 8, »&#K10 6, 
nMWffil 0 5lC±yf^fi[lW^^*BPCex*^?^fiS;StlT 
V^S. ufilODjggproMB^gPl 0 8feJ;Uf«MSSiSSP 
1 0 8;{)^JEig^tlTV>75:VMi^l!l«<ll 0 5®^®;<)':d<> 
^^y^J-^v K5:^fe, ^n-?niCAui||^(7)7K>7''f 

-r 5 3 i: ic J: U ^■?^<7)#«^»^^*t:;*c it- 
BE;!j'^lSlJif Cexfe LED ICH^?S:^4C i CD 1 0 

ms^i -r-s 3 i: i u , it- inffifffiiii^ 1 0 ^^m:>m. 

Hfj^-Dtc, ^m^i 0 6<Z)Ji:$iiS i02 Koa^ii 
0. 0 1 yam~l /um^7^>W*bV^;^)^ BSTO, B 

ilfeeTlgT-feSo BSTO$:MV^S^^±, «®iSf«gP 

1 0 85:^>^*^5^i/ (W) -eJi^^^U W$:CF4 ^ffl 

^•ffc?!*:^ T>^— EDTACD-<i-&7K^^"e^>V 

[0 0 3 5] ^^BB(Df^2(Dm&<DmMitl nGaA 1 
P^^(7)LED(C®e)tl-St)®T?ii'S;<, GaAlAs^ 

[0 03 6] (US ca^©?^^.) EI 5 it^^mm 3 

(0 0 0 1) s-y-^r-YTS^i 0 i co±.ic ngyo a n 

^'^^VK® (^1{D^#;M) 1 0 Z^-tj^fig^tu ■?-CD 
±{CT> K-y I nx G ai-x NjS'KM 1 0 STb'-'J^fig^ 
nTVNS„ rS-ffiMl 0 3<D±SPtCttpiIlGaNi'^>y K 
M (^2 0i{i^«:M) 10 4*^m^4T- pM^'^yK 
M 1 0 4 ®±gPtC« nMG a NWJK^P >v i^M 1 2 5 
?^^$tVTV^S, «5?g:/D>>^7Ml 2 5(DP5lCl±pM<? 
KMl 0 4lCg^bT|g2©pMGaN^'5^y KMl 

2 :l|2(7)pi!!^'5>y KMl 2 6J3 
J:t>'mgfE7'a<y^'Sl 2 5OT±gP{Cl±p+ GaN=r>^ 
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^' hMl 2 4*';jgJ5S;StlTV>S, 
[0 0 3 7] p+ r]^^^' hMl 2 4, «i5fE^"0>y^M 
125, pi?^9>yKMl04, ?&[4Ml0 3$:Sab 

nfflOttS 10 5 CO±{Ct±S i O2 ^CD«K 1 0 6 
^$4^TV^5„ p+ hjfl 2 4®±95lCl±N i 

/Au;&i:>e5?^-5pll«l (ll2CDft^) 10 8:*)^?^ 
^g^^l®fiiSf-SgP5:i£fe^ U^CD«5::rM^TU?SJSS 
10 *T'i^:S^nTV^S„ USI/SgP^C^VxT P«li«® (*fi 
IBiSggp) 10 8. mm^ioe, nflllSfil 0 SiltCj; 
^J'f*!)D6<J?fc^4SPCex;?)^Jg^$^lTV^5„ ffSDfill'&t^* 
gp (^-V^N'i/^) (7)^4Cex(7)m5:^^fs^— ^^'H**^ 
l^ap^ac iO 1 O^SgtcM^li, >1iEfi±lt 1 0 

[00 3 8] m5(D^y7^TWSLi 0 1 imrn^^v 

KMl 0 ZODHlCGaN, AlGaN, A 1 N^O I n 
20 X A 1 y G a i_x-y N*^t)'&-5;1^V y rM5:J^^&1*tll£ 

y7Mt.nm.^^^y KMl 0 2<DPaiCnMGaN^C0 I 
nx Aly Gai-x-y N7!)^e>;S;.5 nM^^^ri? hM5:?^ 
nMn>^fi?hM±SPiCnW«@2:5^l>Tfej; 
$e)lCAlGaN^©I nx Aly Gai-x-y N;!}^ 

e^TSiS^S-fSMJ; <> immD/i^-^f^^ 
^ V KM&?^fS-rtvli?mMT'OTiA^^ U 7 i:3t(Z)^ 
Cii«?3;b>§£*e)ti|^rs9ffi*'HgJ^1"S= ?SttM 1 0 3 li 
InGaN. GaN, fe^VNii^FM^CZL^T.^} 5:-^tf# 

30 (MQW) «iiT'%J;<, z:tit)ro^^(Z)$g 

5„ pM^J75>y KMl 0 4 $:A 1 GaN^©I nx A 1 
y Gai-x-y N75)>e)'S;'5M4ffl''^TJ^^■tS3i:^?®5S 
i4A7i'*ll-tC;&y^ife*"^[Bl±-rs„ nS^75^>KMlO 
2iDj;tJ'pl!^'-7>v KMl 0 4(DfIfigx, y?:fS'ffiM© 
mW^^ '')i^^<U^^o lc®.S'3 i:ttfet> 5^T'& 

[003 9] (^4 <7)^®?gfii) El 6 l±*5§^®m4 
<75^(Z)?gffilC-0^S^iS« L E D(DifTffiEIT'S>S= 

40 ^(D^4CD|yfeCD?^fll.lC'0^S^«LEDti, -9-7 7 -f 
Tffi^l 0 l(Z)±tC, 1 0 — 2 0 0 nmCOGaN, 
A IN. GaA lN^;i:>e)7fcSA>y7rMl 3 2, II 
l(7)i{i^#;Mi:'5i-5;?$4 AHKDS i K-^nMGaN 
3{)^^*€)nl![=l>^«^' hMl 3 3, ;i:S2. 5nm«S 
i "f-^l no.3 Gao.7 N^FMy^i^e^^SlS^SISM 1 0 
3, iS:$4 0 nmCDMg K-ypMAlo.2 Gao.8 N 
;b^e^-5=Jr-V^V^Ml 3 4, 'm'2^(D^WmhrA^W-^ 
0. 5 Mm(DMg K-:/piyGaN;^^e)7S:SpM=i>^i 
hMl 3 5 7b^?^^$tlTV^§„ ^^tt<7)pM®fSl 0 

50 7l3:p§?=l>^<5' hJfl 3 4CDJiSPlCJ^f!S:5^ ^ibtc 
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v^^„ pmwMi 07 1 pmw&j-^y K 1 2 8 

T s n 02 m<Dm.m9Mxi.t. n i / a u ^(Dmyt 
ms-mx\ pmmm^-^y k 1 2 s i^, t i /a u^co^ 

MT'^So pffl!I®S>'^°^y F 1 2 8 lidf^T^^" ^i'VN'^y K 

mtrji^m^(D^^m^L-::i-D. vmnmi 0 7 

J;e)^cJ^^$4^T^^-5„ pffl!I«S/^■<:^ Fl 2 8CD?gfiSc$ 

So 

[0 0 4 0] HKDftffiilJ&SnffllJSffil 0 SttpSffn 
>i(i'hl3 5, ^^«y>^Ml3 4, ^S'tSMlOS?:*: 
iSU $e3lCnM=i>^fi' FMl 3 30*ffi®^15?:x 

^piciipMsm 2 8(D±^m(Dummom(DMmM 

* T'®SJ^fig$ nfe/t >y i/^- a >ffl»e^ 1 0 6 

Ml 0 6ifJ(c^Stifcn>^i7 b3j-x-;i/&:;M>TnM 20 
Wmi 0 5i:nM=i>3ti^ hMi 3 3i:*^^LTV> 
■So nffiUm^l 0 5liUitS§PgPC0Mia{C*T'®*J^fi^ 

aPi:^5:oTV^So - nffi!l«fSl 0 S^CDtJOt'^' yif/-^^y 
FgPtCtinf!|(Z)^>7'-l'>yr7^-V7 4/{)^g5^$tU P 
Fl 2 8tClipffl!I®/K>f'-i' >'^'*'7-^^7 3 

}^)^g^$tiTv%So S&ic, Eieic^^l-ffitcuiSP^pgp 
0 5 t/^^v S/K- f> 3 ym^^mm i o e i: p m9M^-^y 30 

F 1 2 8 i:fC J: U¥^T¥^=3>-r>-y-Cex$:«fi&U 
i/a>ffl*^|Rl 0 6 5!)W^Ai/^Mffe»^?:*feTV^ 

So 

[0 0 4 1] Zl(Z)il^>'t<y2/'^-^'a>fflilfe#Kl 0 6 
%:mm-t^m^. m-^. SJ:U«n{|iJ, p{|lJ«^iT'fe!J^4^ 

(^-V/N-S/^) S:^U ^^<Z)+»— i/"a±tC*f 
i-S»[4;!)^|6l_h1:-gSo 'T'Sit)*., =>^^/^°i/^®#m§ 

scexTbw® P nm-^izm^^j^i^nmrnc i tc^n^ 40 
ns 3 {c i u , ^■?^®i^«^4A'!tiJo-r s 

[0 0 4 2] r^fcEie tc^1-*^BH®^4 cDiyfe©?g«S 
(DMMS LED iiJi^T{C;^t-± t tc^-t4a{i i ^ \ 
[0 0 4 3] (4) ^irm&(Dm^(D (0 0 0 1) ^-^ 

rJ1132, n-GaNrr>^^ hill 3 3, F- 
no.3 Gao,7 N?&fSSl 03, p-Alo.2Ga 50 
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0.8 N:Jr-V>v::''®l 3 4, p -G aN3>^^' FJi 1 3 
[0 044] (D) mz. ^(D±mzAy :? T 1 3 2 ~ 

pMn^^ir h^l 3 5t}im^izim-^tirc-^yr^ 

T»E1 0 iSrCVD-FTb^ibllUaiU p-GaN=i> 

h/i 1 3 5 <D±mz7.j-^>y ^ V y^mxitcYDm 
i:m^^rmm (siozK) ^m^-t^^ -euxm^ 

CD 7 * h U V 7 ^ j: <')m'^cm^±\Z'y * N 1/ 

i^-fSo z.(Dmi:^v^y^^i\'tdmmiQ^nz.(D±. 

v::^^i;b•rfflv^T, pMrt^^i? hJfl 3 5, ^-v^y. 
■7'jil3 4. ?S'i4Ml0 3, fcj:yfnn>^i' hMl 3 
3 0*B(Z)-fP5:X<y^>ifU USIS:?^^U U?i® 
JSgPiC nS!=3>^5f^'hSl33 $:m3-es. 
[0 0 4 5] (/N) ^lJI/77|-hUi^;^.h;?)^ej^S3i 
'y^>^fflv;^i^M$:IM5m S=ES:Sfe?^U 

hx>y^>if^$:|fVNp{Mttffil 0 7 STj^^S-fS. 

Ptl«ffil 0 7S:pSn>^^7 hMl 3 5(Z)±gP©^*{C 
®#^6lJtCJ^^-tSo I TOtiX/1>y U >i7'3Z.«C VD 

EBMM-mm\Z^'')Ti/^Aum<D^^mkU 
hW^^y-( miimm L R I ESfCi y EI 6 iZm-tJ: 

jt^ifflfflgipsp (^gp) s^Lfcpiiim 

^;^^y F 1 2 8 S/l^-x^^-tSo 

[0 0 4 6] (-) mZ3 8 0~3 0 0"CJWT®^gST' 
S i 02 Kl 0 6$:±®CCVD-rS„ T'^XvCVD 
^^CVD$:MV-''tl«l 5 0"COT(^{SaT'CVDnTt8 
T'SS<Z)T•^?*LV^o ■^■LT77|-FUV^'*v3''rSSJ: 
tJfRI E^&MV^Tpfi^l>'^■^y Fl 2 80±|[P(7)S i02 
^10 6^3itJ«U«(7)|^®S i02 IKl 0 6^m^ 
(Cl^S-rSo :i(Z)a^x>y5^>yttJgI^tt©lSV>RIE 
&fflV>tllfU^fflK®S i02 Mtt^U Ujt®/SSP 
n > ^ ^ h Tt? -;i/*^|f7L-t-So 

[004 7] (4-0 ?^C{C:x/f >y U >^^j5^3Z.l*E 
S^tCiUTi, Al, Ni^©^$:i^U h 
U y ^^^7^'■S^3J:t/R I Ej^tCj: *J|g6{C^-rJ:e)7& 
?^tCn{i«(iSJ;t/nffi!l«fS*^ej®®SiB^SPl 0 5 
^A^-'yif-f^o 

[004 8] 0\) z.(D^yizi,X. m&gihEDam 

^mMtf^^ b fe^. ^jf-f F* V ^ -mxmm^£ 

:^g^tCtXIUf:H-fT#l5COT^'y^$:t#S„ ^LTZtl^j 

>i'm-;i/f''f ^i^'f tilS*l8^®ll4G)^(^me, 
CDM^?* LED iS^-t^, 
[0 0 4 9] J^Lh(7)fi0IT'B^?3;?)^^j;e>^C. :$:580^OO|g 

^T'g)U, ^^*J*^v>frM?:;t-rSo Mid61)j5:^*SP 
Cox5:?g^S;•tS-m#Kl 0 6 i: LT, T 32 O5 , ST 
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O, BTO, BSTO, EZT^CD^SSIS^jt, §t^tt# 

[0 0 5 0] (^5 (Dmm(Dmm) m i \tJmm(DW, s 

(7)|yg®?^^tC'0^-5M?«^;RLEDCQii®llIl:-&S. 
0^(55114 ©|yfi®?^ffitC'^-S>^tS:RL E D<D»T®EI't:-fe 

U>y:/^'y::^LEDT'fe*;, -y-^r-^T*® i o i o 

±IC, Jf:$ 1 0~2 0 0 nmCDGaN, A 1 N, GaA 
1 N i:> t J&SA >v :7 r ® 1 3 2 , H 1 cD4^#:Ji i: 

?5:5j*$4 /imOS i F-yn§5!GaNA^e3J5;Sng9=i 
hSl 3 3, jP$2. 5 nmCOS i F-:/I n 

0.3 Gao.7 N^iRMTb^e^feS^g-ISMl 0 3, j*^4 0 
nm(Z5Mg K-^pMA1o.2 G ao.sN^^ej^-S^-V 
^y:/Jll 3 4, l|2(Z)ils##:Jf il'&SiS^O. S^mCD 

Mg F-:?^pMGaN;!)^e3;&SpM3>'^i7 hMl 3 5 

:7ij.y^5:.,y:^LEDT?feSfett), ig7ti±TBS^& 

2{Z)«®il^Spffi!l®fSl 3 Tttpl'n^^^'hMl 3 
5CD±g|5lC (EI7T'lip§S=I>i5li7 hSl 3 SCDTSP 
(C) ?^fi&$tlTVNS= pffl!l«^13 7l4, fei;;t«Ni 
>A.u, T i/Au^<Z)^T'&€), 
[0 0 5 1] ||l(75aMi:^'Snfl!l®ffil 0 SltpM^ 

>'^^'hi35, ^^vzfmi.2,A, ^mMyoz^% 

iiU ^ej^CniSnv^fir hJli 3 3(D*BG)^P5:^ 

hMl 3 3 tg^UTVN€>. U«mf{^aiE<^)«gP$:* 
U ^R!l^I5lCt*p{B!l®Sl 3 7®±gP*T'®^fiS;$^ 
feiii^^l 0 67b^J^^$^^TV^S„ -t^tj-fezicDfiife^P^ 
1 0 6cf'lcPmStvfe=i>^'^' b*^-''^^^^L.Tn'(Mtt 
^1 0 5^1nM=l>'^^ FMl 3 3 ilA^^L'TV^5. 

3 7 1 0 6 nwmmf3-^^(nmmsm%^ 105 

[00 5 2] EI 7 }.Z7r^ir^ o \zJ^m^(D^ 5 0^60?^ 

1 6 6&:fruTpiai«si 3 7i:gaiis®i 7 3± 

Opffii« (^2<;5eB^S) 171 i;7i^gS^^4^T^.^-S. 

*7t@sf!sa^ 1 7 3 ±.aynmm^ (m i ©ass) 1 7 2 
21 nfflijsM 1 0 5 1 6 7 

LT«^W^C^x^nTV^S„ §;g^tll 6 6, 1 6 7li 

3tLfe^t±ia7lC^f J:-3tC+>-7r'f7S^l 0 1»^ 
'^)3J'Jm-&-S.fc«bMP^tti 0 0%T'$>U, ®fi(cj;?) 
3^iffi5<z);i>@H^47S:v^, ^^(cp^Sfii 3 7(7):&r6]ic:fflfe 
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pffiijIKli 3 7icJ:'JSIif^tu -y-^r-fraiR 

■ [0 0 53] -^wno:>m 5 (DmM(Dmm\z^^ v^y-j-f 

V\(D-e, 'f#n6*I'&^MgPCex(7):^^'ft:*':^aT% 
iPKl 0 6 5:J^^-rsm i3J:t>*n«i P^R1« 

Lo -vmrnzMrtrnm-imiL-x:^^. mi -^4®^ 

OT?^ffiil|5l^{CdrA'.'^>^5tffi^^*Cex:{)t^^®P n 
g^^tc @:t^«*^4C i lc^#D$ tc J; U , ^ 

^ ^ 1/ 3 >^^P(i<Z)it5ilC J: -5^^<Diif'l4^^b/)WJ 
. T'^€.o f^nfiUJ&^SgPCox^rJf fig-rSif^^ 1 0 6 1 
LT, Ta2 O5, STO, BTO, BSTO, PZT 

20 estcr^jif'S, 

[00 54] *feSa5<D7'J>y^^^V>^LED«Um 
^ODJ^ffilCitltS, llI7lCS^-rJ:e»lC, 

-jv^WSrt^'Si^^^^^^<^'^'> MW^i 7 3±'^a) 

[0 0 5 5] 6 (7)^ro?^«a) 0 8 i-t^^mo^'m 6 

ifli, -y-^y-fTS^i 0 i(D±tc, jf:^io~2 0 0 

nmODGaN, A 1 N, G a A 1 N?S:^>e3'5:5>'^y 7 
rMl3 2. ;i:$4 A^mCDS i h'-::''nSGaN;&^e.7fc 
5nS!=i>^^7 hMi 3 3, mi®^#;Jii:^'5;?$ 
3 0 0 nmCOS i K-'T'nMG ao.SSG ao.l5N:*^e>7fc 
Snl'^^^.y KJil 0 2. #fi4-?-?f:^ (MQW) 
0?S'f4Ml4 3, m2(7)^#Jii:i&6i*$3 0 0 nm 
©Mg K-^P^Gao.85Gao.l5NA^e>?5:^Pl!i5'^ 
40 <y FiSl 0 4, j?$0. 5 /imCDMg F— T^pMGaN 
7i>e3^-Sp§^=i>^i' hSl 3 5>ibWfi^$^^■rv^5„ 3 
^iT'vSttMl 4 3«n§yi'^>y F.ifi 0 2tcg^bfeJi:$ 

lOOnmCDjy F-T'G a NA^<i^Sll 1 CD3t:*V F 
jf, mi(?Dy£;tf-f FMfCg^UfeMQW^^, MQW« 
itMtCg?b?ti*S4 0nniCDMg F-yp§?Alo.2 G 

ao.8 N7b^'i7S;•5^^>v•^®SJ:t>*^■r>y^Jii:pM^:7 
FJS 1 0 4 tCDm(Dlf-^ 10 0 nm£DMg F-7'p 

MQWil)gliJS$2nm0y >F-^I no.2 Ga 
50 0.8 N#Fifi:. ;?$4 nm©y > F— no.OsGa 
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0.95NJiilcD'^7&l OM»i^*Jigb7c«iit:-S)-5= P 
ltfn>^^hJSl 3 5t.pm^^v KMl 0 4liip@3 A 

[0 0 5 6] 'J ->i>"&?i5^bTV>^IHIgP0D)Sa5;?)^e3$'b 
tCnSn^^i' hMi 3 3 ic^-r^jSgp (U^) A'^j^jsJc 
$4t. ^tg|5C7)i£g|5(CfeV\Tnffi|im@ (l|10®M) 1 0 
5i:nii!=i>^f^' 1 3 3 7i^2v^tC^^!LTV^^= CI 

fflllStCtiS i 02 K^S is N4 4 6ti^ 

?^^!S;S^^TV^S. U t/'(7)_h®(D*^K 14 6 liB^SS 

1 0 8;?)':SV^^C^LT^^•5. pM«i 1 0 8 CD±SPtC 

ii^-vA"i/<5iiii^yKi 0 eA'tj^^Sti, se)tc3©±ic 

la^Sgp 1 0 5 A'fiBfi^^XTV^So U U >v i>'&«E&L 
TV^SpMn:^^^' hmi 3 5C0_t3PtCp{R!l®{gl o 
8, #Y/1i/^5r;?^^l 0 6fej:t>'nMtt^7b^?3®»ffi 

B^gp 1 0 5 t:fy-^^^^mae^f£mm9cex^'^fik^n 

TV^S^ p{i«®l 0 ScDJigP®— gpCD^r^Ai'^5?,1ife# 

Ml 0 etiBS^^S^tu zi©K^*StifegP43Ncpffl!l®3}f> 

[0 0 5 7] H8{C^1-3^|§0BOl|6<Z)^®?gl^« 

u-if {i'f#[l6U^^fiSPCexCDSSt:/p-fexA^ 
L*^=fo'f*6n6U?fc^figpCex(Z):^HII-fb%J^T' 

-h1-5= -fiHlDe^J^^iSPCex^rJ^fig-rS^^^l 0 6i; 
LT, .Ta2 05, STO, BTO, BSTO, PZT 

[0 0 5 8] 7 (Dmmoymm) m 9 {±*ig0^©^ 7 

-rOf^SHT'S-So 2p:#gB^®||7(D^©?g®,{Cll5.7 

1 0 l(D±iC. 1 0~2 00nm(Z>GaN, Al 
N. Ga AlN^^t>e)75;.5>'N'>y7rjSl 3 2, i?3 4 
fjLmCDS i F-^niL!G aN7!)^e)«;-5n§l!=I>^5fi7 

13 3, ;p:$3 0 0 nm<Z)S i K-:/nii!Gao.85Ga 
O.lsNTi^ej^iSnMi'^'y (HlO^^Jl) 10 

2, #aa^?f:R (mqw) mm(Dmmi4 3, j?^ 

3 0 0 nmCDMg F-:/pMG ao.SSG acisN^^)^?)^ 
■SpSff^'^^yFM («|2(Z)^f*:M) 10 4, m^l. 
SAtmOTSi F-■7'nSl!GaN*^e);^:•5a^5S:;^■p>y:5'ii 
1 2 5feJ;0«ji:$ 1 AtmCDMg F-ypMG a N^^SitS: 
■SpSn^^^ FMl 3 57t)':?^;58;$tiTi/^^„ Zl^T'lI 
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$4^Tv^^*^c■gS;$^^fev^, *fepl!=i>^i' S i 3 

5 {ilt?5Syn >y i^S 1 2 5 cfi(CBgp$tl7c$i/tni(Z):x. F 
^-Y:^^O^SP5::r^bTpa^7^>y Fill 04tc^LT 
V>^„ ig9tC^t1l^[±Ml 4 Stingli'^'y FMl 0 2 
{lIA^ibllg^C, jp:$ 1 0 0 n m<7)y>F-:/GaN5!)^6,^ 

1 CD^:^-f FM, MQW^it^, 4 0 n m(DM 
g F-ypl!Alo.2 Gao.8 NAMb;fcSdri?'i/yjife 
J;a«;i:$ 10 0 nm©Mg ]^-:/pmG aNf)^f3r£^m 

10 9 FM 1 0 4 (Cgf LT^r^So MQW#mj?$ 2 
nm(Z)y>F-:/I no.2 Gao.8 N^fiRjft, ^$4 
nmOOy^F— 7"! no.05Gao.95NMi:CD'^T&l 0 

[0 0 5 9] p{ffl®i (||2©mS) 13 7t±piffn> 
^l^ hJll 3 4CD±SPtC?^^$tl,TVN6= p{i«Ml 3 
7«, fei:;t«Ni/Au, Ti/Au#©^S:ffiV> 
tllJiVN. n{iI«M (^ICDS® 10 5S±pMn>'^? 

h«l 3 5. agS:/a'yi'Ml 2 5, p§tfi'5'yFi» 
10 4, ?1§'^14 3, nS^'^^y FJil 0 2$:^ 
20 U ^^tCnMn^^ri? hMl 3 3(^aM®-BP&x>y 
^>i'*LT?^^bfeU^o;SgpiCj3V\Tn§9n>^?i' h 

gpictt p 13 7 (D±.^^-emms^m^iir=mm^ 

1 0 8:^l':?^^$4^Tv^s, ■r>fctet.3©i?ie^i 0 6tfi 
{C|g?L$tl7S:=i>^5f^7 t-^-;b$::A-bTniR!l'B®l 0 5 
ilnMn^:?^ hMl 3 3i:7!)'^bTV^5, nfim® 
1 0 5iiUM§PSi5COMaO¥SSP{C^T:-}£«^fig$tl 
fcmfSSBISSISl 0 5S:^bTV^S. ^LTpfKIWffilS 
7 tifi^K 1 0 6 il n^mMti^^OiWrn^^ 1 0 5 i: 
30 ^CJ;^J^?¥^3>f'>-!^-^^e>^;5'f^^[I61IJ5I§*SPC 

[0 0 60] S 9 (C5^-r J: e) lZ^WR(Dm 7 

^tc'g^.s 7 u >y -y ]y-mt?em (^m 

li^-M 1 6 6$::;rLTpM«ffil 3 7i:t:-hi/>^ 
1 7 4±©pffl« (Il2®ia«) 1 7 1 t-hvm^t\. 
rv.^S„ *feb:- 1 74±<Dnf!|@S|S (mi® 
1 7 2 i: nmWM 1 0 5 i:{±g:?J3ife (^^Ee^K- 
1 6 7S::^LT«^«J^C^$tlTV^^. ?^t>l 

6 6, 16 Hi^m^^-JVW^(D±m'P±M^-:^ h, 

40 »«'f^l^^FiT?t;J:l,V 

[0 0 6 1] ^fg^Srom 7 (7)|ei6©J^^,lC^S 7 U <y :/ 

50 3i:tcj;u, ^^^®#«^a:7b?ititiu mm&^^m 
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imc^-^tf^mm-^^ 'W>!iDW'fc§4SPCox$:?^;5S;-t 5 
immiOGtbX. Ta2 O5 , STO, BTO, B 
STO, PZT^1«^«#. §£SI««i:$:ffll/^tl.^^fi«^ 

[0 0 6 2] EI9lC5^i-«5ttCj:4%«, nfiHSmi 0 5 

n nmMm 1 7 2 t.0m^tm^'^m^^-)\y i e 7 t-pi 

fgilJfcS (USI®SSPlC(Z)^;tn{|!im^l 0 5*'5fe-g)#^ 
h nlMS 1 7 2 i: $:g5^-rSi2>S^>S>S*\ EI 9 t-^r; 

[0063] (^8 <T>^<mm) m i o it^^fg^cz)^ 

3f CexliU 1 ~ll 7 (DlQgCDJ^ffitCa^ b J: C) tcB?!^ 
i^gpiOS. rn^lO G, n{il«il 0 5ilCD-9->K 

0 8, 1 2 8, 1 3 7, iiig^l 0 6, nfil«l*^e3(7) 
Silgeiggp 10 5 hM ^y^Sf^l-PStit^'S 

X\trj,<^ 010 (a) tC3t^j:^tC, «Wllg|510 
8 nmWm 10 5 ;!)^^ig^tl-CV ^S ri^^WM 1 
0 2 0 6 $:«$^T^?S:Sg!^^^S:^^?'5:< 

-BPtc^-r -5 ^ o rm^x^^x^ fes V i 
0 (b) \z^ti^t>\z.wmmw^os<D-%mr^^^ 

^ . i{i^^#;pit(c j;oTfcPI^co?:^||^:^>^#?>^^<■ 
i-?a:te*>lal 0 (b) lin^it^^Mi 0 z^mmoym 
i-^^mm^znmsm^ i o a i:niMtt{ii o 5*^^«$ 

[0 0 6 4] 010 (a) tdMOSg^i5®^-V/N'i>^ 
T'feU, 010 (b) i,tMmm^'M^it. 

ItS::^^ < L/feV ^#^D R AM^CfflV^ e^tlT V ^S J; ?St 
ili^iittjSl 0 2®Wg|SlCl>L/>^5:?^fiS;U 30 

itlcPS^n-r, P31^^-ecOft&(D?i^CDtj(Z)T-%;<j;V^CD 
[00 6 5] (^90^0?^«i) 01 1 (a) 

(b) \t::^mm(D^2<Dm^(Dmmi^^''J^ mm^^^^m 
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( a ) U - F 6 1 (D±\Z L E 0^^!^*^* l/-1f^(0^ 

KB UCg^L/TH^5nTV^S, 'J - F 6 2 li^Jf >-r >f 
^^'C-Y-^? l{Cj:»J4^<*f§5t^^ l(7)pffiI«1Si:^ 
S^$4xTVN-5. mil (a) (C^-t«ke)tCiiffllIU-F6 

1 i: pffiiiu - F6 2(Dmizmm^j^^MSi^ceiLi:mm- 

?,z.tnz^*j^-tm&fi^i^-^'f^' z:0#^ttf§yfc* 
^cD#^tcMP5S z: i: ^ < ^iffiCexfi J; tMffi 5: 

as^x*^-50-c% ?S7^^0i^a5^*c i ic^L 1 0 0 

LO ■fgOhODCexfe^^lC^lr^.-S. LAcA^oT, 1 0 0 

[0 0 6 6] 011 (b) \i.r)vs.-rm<D-^^^^:/i^^'^ 

y^.-V6 6±\zmum£mM3 (=3r■vy^°t^^^) Cex$: 
01 1 (b) lCfeV>TiP5 0. 1 
~ 0 . 2 mia(Dmm<DC ufBfS 6 8 ©±IC L E 

c uis^ 6 8 \-irrm±ms.^ e }cpe (leg^) s 

TV^-5„ CugB^e 8ldi^y6^^=-lCOn{BiI@^':@5^ 
20 StlTVNS (;2fs:^^(Dl|9 0|ISS0jeffit-i3V%Tl±, n 

7fcv>) 6, f83tlg^l0p{K!l®ltiAu:)i'y=¥^4afeCu 
■l^6 9i:4<>^'f >i/'7'f-Y7 2tCj:U^$nTVA 
5o C u@^« 6 9 liC uiSISe 8 il«^6UlClB2tCi|i^ 

Stu a;3£;;^i6itcj^^34xTv>€.. Cul^6 9t»T;i/ 
^:^':;A^^cltg^^^^lTv^s:«^ Cui^6 8 ii 
©iic3^P^jH±s i 02 1^2 6 e\zi.^)wm-^tvz^-^^, 

30 Cu@^S6 8 6 9 Hm-Y (^gi5®fD 5:*feTV^ 
So S i 02 6 6<D±SPtt;*5 1 0 MtngSCOA 1 
M^U <y i/2 6 75!)'?^^$nTV>S„ A 1K:^U -vVOi 

y V «y s; 2 6 7 t LT*; A 1 K^"U >y 2 6 7 
S i 02 M2 6 6i:Cuia^S6 BT'fWPW^^fiSP 

Cex$:«^-r-50)-e$)§7!)^, ZOT^^p^/ij/^ 
Cex0®a^ S i 02 IK 2 6 6 tt^Sv ^ i S^T'^ 
i£T'^5= 011 (b) tC:S-rJ;e)'S;«3t(c-r€.3iilc 
j:ijiji^<$;^-?-l(7)^^ ICMPR^tl-f, BM\Z 

40 Cex®ffiS:^-eg50T% 1 0 0 0 VRJ:C7)+)— f>1if 

[0 0 6 7] ife, 01 1 (a) 33J;t^ (b) (3D#Jgi± 
U- F7S:v^LCu@a|g0ia4if U ^Jt^-f 0 nfflll®^ 

IS, i83^^®pM'®f& nmwmf^n—^MW'Z^h 

ffi-r-^So o*u^9©iii6®?^flaii;iiffl"C'#5?g3t^ 
50 -r-So 
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